Effects of fentanyl dose and exposure duration on the affective and somatic signs of fentanyl withdrawal in rats.
Fentanyl is a potent mu-opioid receptor agonist that is widely used for the treatment of chronic pain. The aim of the present study was to investigate the effect of the dose of fentanyl and the exposure duration on the affective and somatic signs of fentanyl withdrawal in rats. Fentanyl and saline were chronically administered via osmotic minipumps. A discrete-trial intracranial self-stimulation procedure was used to provide a measure of brain reward function and somatic signs were recorded from a checklist of opioid abstinence signs. The opioid receptor antagonist naloxone elevated the brain reward thresholds of the rats chronically treated with high doses of fentanyl (0.3 and 0.6mg/kg/day), but not those of rats treated with low doses of fentanyl (0.006 and 0.06mg/kg/day). Fentanyl had a dose-dependent effect on the naloxone-induced elevations in brain reward thresholds. On a similar note, the discontinuation of the administration of high doses of fentanyl was associated with elevations in brain reward thresholds and the discontinuation of the administration of low doses of fentanyl did not lead to an elevation in brain reward thresholds. The results also demonstrated that the duration of fentanyl administration does not affect naloxone-induced elevation in brain reward thresholds. In contrast, the somatic withdrawal syndrome gradually developed over time; maximum somatic signs were observed 120h after pump implantation. These studies suggest that the magnitude and duration of the negative affective signs of fentanyl withdrawal depend on the dose of fentanyl administered and not on the duration of fentanyl administration.